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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an , . ? . 

electrically conductive film which has ~ j i i l * , 

excellent transparency and has a work function 
higher than that of the conventional one, and 
to provide an EL (electro luminescence) element 
or the like in which the injection efficiency 
of positive holes is improved by using the same 
electrically conductive film. 
SOLUTION: The sintered compact additionally 
containing one or more selected from hafnium 
oxide, tantalum oxide, lanthanoide based oxide 
and bismuth oxide in a sintered compact 
containing one or more of metals selected from 
indium oxide, zinc oxide and tin oxide as 
components is produced. A backing plate is 
fitted to the sintered compact to compose the 
sputtering target. Using the sputtering target, 
the electrically conductive film is produced on 
a prescribed substrate by sputtering. The 
electrically conductive film realizes a high work function while maintaining 
transparency to the level equal to that in the conventional one. The EL element 
or the like in which the injection efficiency of positive holes is improved can 
be realized by using the same electrically conductive film. 



LEGAL STATUS 

[Date of request for examination] 08.02.2005 

[Date of sending the examiner's 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner's decision of 

rejection or application converted 

registration] 

[Date of final disposal for 



I,, 

Mi 



i i : 



Hi 



\ i 



I I 

1 I 

US)*: 

i ! 
U 

! ! 

! IS S, ft 

r n r 
1L 1 1 



i 



i 
i 



Li •.-J J 



9 s m s « Si ' 
- «- ^» 

.:•Ll?-_-i; , 



•5 

1 5 



http://www19. ipdl.ncipi.go.jp/PA1/result/detail/main/wAAASba4. IDA4. .. 2006/09/15 



Search fng PAJ 



2/2 v 



app I i cat i on] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



http://www19. ipdl. ncipi. go. jp/PA1/resul t/detai I /ma i n/wAAASba4. IDA4. . . 2006/09/15 



JP 2004-68054 A 2004.3.4 



(19)B*B»SH?CJP> (12) & HI *f W SKA) (ll)^Hl®^lfflS^ 

1tBg2004-68054 
(P2004-68054A) 
(43)&WB WS1623H4B0OO4.3.4) 



7 

(51) Int. CI. 




F 1 


T — — h 


C23C 


14/34 


C23C 


14/34 A 4 GO 3 0 


C04B 


35/00 


C23C 


14/08 K 4 K 02 9 


C23C 


14/08 


HO 1 B 


5/14 A 5G30 7 


H01 B 


5/14 


C04B 


35/00 H 








mssm m^^m u o l {± 12 k) 


(21) tfiSIfr^ 




#182002-226429 (P2002-226429) 


(71) PQaRA UUUlooo4b 


(22) 




¥fiS14¥8J32B (2002.8.2) 










mm3H^fflE*LCE>fci3Tg 








(74)ft3IA 100109014 
















(72) #-t — W 
























F^r-A(#%) 4G030 AA11 AA14 AA18 AA21 AA32 








AA34 AA39 M43 BA02 BA15 








GAQ3 GA04 GA05 GA22 GA27 








4K029 BA01 BA10 BA15 BA18 BA45 








BA47 BA49 BA50 BC09 CA05 








DC02 DC09 DC12 DC21 








5G307 FB01 FC09 FC10 



(54) mw&zm Ajuj2y>?#-ryYRamii£#*tih*mmL"cw&i>ii:mw&. 



(57) mm 

una mmttfti&nmv&rs-c. ^.to^t 

MjfefflvscfcfciOiEJLo&WjW^lRLJhbfcE Lift 
x vxcoivfnfr 1 ®iLhcD^M%$ty^^ftfi)c-r 

£-y>y h%fOTL,TX/W*'J V^ciO^TO^m 

IS 1 



His 



t 



(2) 



JP 2004-68054 A 2004.3.4 



c is # m i ] 

v * A , ,S IB * X X 6 31 fcf ft 5 l itt±c#I^sK»i: LTttf^^7 ? 'J 
SHS»tLTA7-')L > ex^?X, X li 5 > ? / K ^^1 A 1 5> 4 5 SA 1 

o 

2 ] 

tc IE »c <D X ;S -y * 'J 1/ 7 v KD£«Ei*-rsMKSHfiS#&«<OJBJ*Jt* 

#1-2 0 Jl ? % T & 3 C <!; £ # ® ^ S W ^ 1 IE Sc © X / W * y > ^ £ - y ^ K 
3 ] 

iitlfE^>'£/-i'F»:£J8#. -tr V) A , -9" t y ^ A „ :i ^ a £ <} A , f^Uf'JAA^SS 
f£ CD X -y * y > y 2 — V y h = 

g it 4 y v tf a , mitwm. K{t^x*^6»tftisi«w±©*a*j«^fc^"^'&trx/< 

» = t LT8ftA7;') A, »<fc Stfbvfx^X. Xli^^y^K^^JS 

[ M * * 5 ] 

% T « £ c f: ' * w tt t -r 5 M * « 1 IB « <D X /< -y * y > 9 2 - y v b o 
f«tK^>*/'-i'KJR&*l*{btotf, & it -tr 'J * A „ £ fb * v 'J •> A , ttfb^^nlf^A, 

-r & nt * 3S 4 x t± 5teE*<ojft*s#o 

7 ] 

¥ « £ in 1 2 n if # 4 ~ 6 oi^f ti*KIB*oS6*S* t , 
«»Ettfi(*fc:ft!i9^to2nfc&«te><'y*>yyL'- h i: , 

CW*3S 8 ] 

SHb ^ > ^ A t IHb M 6 ft 3 A 7? Jl # <b £ ^ (I n 2 0 3 ( Z n 0 ) m : C C T m 
« 2 ~ 2 0 (0 B «St ) ^ 1 1 1 5 1 f t -f > ->* 7 A & ^ 4 5 X / ^ 7 ^ U > ? " ^ 7 h (C 
43 !/"> T s 

SiHsSfl-fc LTKft-t U •> A, SHb+>- v y •> A, ^{b^^D^^A. mitT-frZ tf AXti 

X ^ -y * y V 9 Z - y -y h©£«tett-r*TOESBHj$«-&«l*fl:to<©liJaJt*M -2 0 IP 
? % t 5 c i: £ # & £: f & x a -y * y > y 2 — y <y h „ 

[ w * a 9 ] 

M & 7> '< v * V > 9 Z - 9 v b * <D M KM it J > V 1* O) $ Is M * % * n / (I n 

+ Zn) OSOltfO. 5-0. 9 7T?$5C fc^HaatSS^lSSfWX^-^U 
> y * - y «y h o c c mf IS S (f > I nli, xA-^Ui'^^-y'yhfO^v^n 
©IStlt?^)i?%T-^LfcfcOt'S0, Z n ti , X /< -y £ 'J > y ? - y v h * O ffi IB © 
ffi fig it * * JP ? % V m L t> cD 7? £ 5 o 

i mum i o ] 

hu §e x -y * y > y ^ - y <y h ^ <* & »c . iik^xtftsnitt^ttttsif 

lB8X{±9iafc<DX^>y:>y:/y*-y>y he 
1 1 ] 

ft W > V *> A JC |g it X X 0 . 0 3- 0. 3H?%©fflE2ttf Ttf ^T^SSft ^>->* 



(3) 



JP 2004-68054 A 2004. 3. 4 



A £ £ £ & 3 X / W * U V 9 * — ? V l-T'&oT, 
SHlS^kl/THk-b'J^i, & fb -tf- v D * A , ^ftrL^ne^A, ft {b -r ;l/Vf !> i» X t± 

■6{btrx-7x*^64*»*6aifn**4< t iitt±o4int*t**. 

c i E * © x >< v * 'J v ^ * - y v h . 

[H^qi l 2 ] 

BKt^^^AfcKftffiftfrBfcSA^Jitffl:** (I n 2 0 3 (ZnO) m : C £ T* m 

a 2 ~ 2 oo'ii) * # # t s ik fb -r y v *? a £ & e> * § x /< y ? v y * - ^ y h 
a = «»fcUT»fb-feu«>2x, K (b -9- v u -> a , nftifne^A, m <t t >v e * a x t± 

X -y * D > * - -7* y h©£SK#t-SMEI§ = l£#&SBHbf&©ffll£Jttfl~2 0® 
? % T & 0 , 

fro, *jat#-©JH?%TSttiLfcifc**«x In/(In + Zn + Sn)=0. 5-0. 9 
5, Zn/(In + Zn + Sn)=0. 03-0. 2, Sn/(In + Zn + Sn)=0 
. 0 2-0. 3, (D&miZ & % Z t * <&Wl £ ? 2> * v 2 V > 7 $ — ? v 1~ o 
C C T* , ffi IE 5£ , I n(i, X -y £ U > 2 - f v h f © << > S> * A © ffi fi!c It * * JS ? 
»T35LfttCT»9, Znli, X ^ -y * U > ^ * - y >y h * © £ ft) © ffl fig It * % 0 ? % 
fiLfttOT*!), S n tt » X^?J'Jy7**-7 , >!'I>t'OXXOi*ik*SBf«? 

[ is * m i 3 ] 

o 

[ » # *1 4 ] 

ft * M a # 5 . 6eVyi?$«Ct«ltatf5S*Sl 3 !2i©IKStlio 
[ooo l ] ■ 

[ 5i © m t & & « % m ] 

*^iB, LCD (Liquid Crystal Display^H^/T^B)"^ 
IIEL (El ec t rol umi nescence) »jSSt1HP»CJBV>&n3aWW« 
m > WPKJC-OWSfcH-rs. S^C, * 3! BJ1 ti, ^©#*4£l^fflfi!t<o:&!*ate J £X^-y£ i ; 

© X ^ >y * U > y * - f >y He II t 5 o 
[ 0 0 0 2 ] 

1££M^3SiD a n#l&^<tf«£nT^3o Lft5LCD*SlEL«i81li- 'Mf 
KlfSCttfTtSOT, Wlcm^mm'P P D A (pe r sona 1 D i g i t a 1 

As s i s t an t) , - V ;!/ 3 > \L jl - * , 5 ir 7 h '*V * V 
> t! - ? ) % f ueS«S5C«fxii:LTl2;<«)B«nTV'5. 
[ 0 0 0 3 ] 

tiELS^gf^ifiltt^SlELlftt, mMik-SWItWm ^rc¥£ft.m?T' 2b 0 . 3fi 
^^©ttt6©fa±te*62'3:L.^k<Dtf;&3 = 
[ 0 0 0 4 ] 

cwWaELiR^flDfllififcLTfcl:, 3 991I^&9:ilii^NliOlll(c. ifOJ;o^:Jl^r 
[ 0 0 0 5 ] 

(2) 2«I!tt, iltt£l*S£<0Hl<:iE?Lfl&S£9eftff<a 2i*B«tT48iI?» 



(4) 



JP 2004-68054 A 2004.3.4 



0 v K#WK:»tttf. V%M/jE?L%i&m/ ! %ytm/&M<DMm*% LTV^*. 
[ 0 0 0 6 ] 

(3) 3 M W It , R|@i:^ffit©HlclE?L^2IBi:fS3tSi:«?l»SIJB^®fi!cLT^:S3 
[ 0 0 0 7 ] 

(4) 4 JI S li . »Sfc&«i:©|lflfcm?LiiAJifcIE?Lil£Jifc«ttJifc*?ttSJli:* 

mlt^s 4 mm&T-ioZo tmKuzmvtf. mm/iE^mxm /^^tfo^m /&%m 
/w.*mmm /mm t&% 0 

[ 0 0 0 8 ] 
[ 0 0 0 9 ] 

iELif^f, k> h,ftmyt*mm l ft o a, ft s ?g ft fit ? * a t. * n. tnfht^tfi 
* e. n t o 

[0010] 

[fS$l#8?i*L<fc-3 ttSII] 

CCi5K, fiE Li?^I»ftlE Lff , t) A,ftfgft3!!il?«fc *5^T, IE ?L * 

<o a A % P3 m K. fx 5 ft V> > c<0HSi:iE?Lll3aiJi©llB«x*;l/*-»S*"P**^*t 
/J> $ < -T 5 c i: # S £ L^c i: « W <E> 7* £ 5 „ c ox^/l/^-fSI^'h* < tSft^K 

it. mmttnvitmM®. t , iEa»2&»teJB^6nTs^«<b£tt©**S'r*>ffc#-r 

[001 1 ] 

ittStOtLTftent^S, fit, CiDh'J7i-/V75Vil»T*J5h l J7 
x - >l T 5 > 7? tt „ * <*> -f * V fb * -r > > * « 5 . 5 ~ 5 . 6 x ^> h a V # ;1/ h T* & 
0 . A ;l/ V - 71/ m m ft 7? $> S * U e x jl ft A> >\ V - ;1/ <D 4 * > ft # r- > *y * & «: 5 . 8 
x h n > ;b 1- 7? & £ o 
[001 2 ] ' 

-73. mwmmsi t l aunt*** < froisgs^®^ t o t lt, gHb-r>^* 

A - |g ft XX (I TO : Indium Tin Oxide) *U<aenn^. f L 
T v I TO(DftIli[li4. 9 x h a > 4< ;1/ h 7? & & „ L ft o 7T . t©±7%- 85 
W4*mfr&*Sll«i:IE?L*j8Jifc<oriBfc:»i. 0. 6-0. 9 x U * h p V # ;l/ h © Jt 

[001 3 ] 

LOiUCt^S, l*tfWH¥ 9 - 6 3 7 7 1 tfi«fi:«V^Ttt, B§ « f: IS S <o m ic 
[001 4 ] 

L A 1 L 4 A' 5 > C Otliftft©!!* 5 * 5 llii, -ttKaiftftt^. fiWAtfUfb 
x;Hf^AO«#Ktt, 3 9 * (* 1 0%T*$5. S ft. St ft rt-f- ->* •> A © * it » * 

t $ 2 0 C<0<J:-5&<g^gjS2?2*efc&-r5fti&lcl TO<D5S^±tCHCfri£JSi£{b 

$1 <D 3 0 0 *y^Xhn-AttTOa*i*ilLT2li)8i:tSi:fct)aSE«nT^ 
3 „ L*a, C<D2®«3fi^r}fra-r§li&^*5^T i £ J S3©^li:4 0~6 0%SJST'S'?> 

it % <d n m it , aBtttftdiiiv^ftiiroft. 

[001 5 ] 



(5) 



JP 2004-68054 A 2004.3.4 



? z> a c(D&5t£mnmzm^%>£ tic* oiEii<o&\%}&tffa±i>rzz l nt ? ^ £ a « 

h6 t $> £> o 
[0016] 

a . 7, /< v $ u > y g - y -y h £ B ± 1 s * 8 B -3 

± IB R S * 8? i* -T % fc 46 K x * f£ 0J1 J± , -{ > A , ffi &\ XXfrSUfhSlittiC 
£ JI £ $ 5* £: LttC7/W* U Z/>? $ — >fv ht'Jot, IHS^t ITm7-')A< 

[001 7 ] 

to «fc 3 . SBtt5i»Lo-D, tt*l!8«ofll***< - r*ci:« t T*«o 

[0018] 

If;, * ft W It , ttf'E ^7^^A*c0^HfiK»^gc0fflfigtk*^ 1 ~2 0l?%t'$5^ 

k*#8tt«, l K ? % * m T- (± . tt»Ha©fB**#<fsa&Stf4>*<» -7?, £ 

f£#£JS<Dfflj£it*«, 2-1 5If%T65Cii!i < iflLV\ />7i')A«0* 
Hjat#&RcQ»jait;¥*4. 3 ~ 1 0I?%?*5Cttfi!)»St^. 
[001 9 ] 

* It, * « W 14 . M IB 7^*/^ F -tr U -7 A , +>- v <; -7 A . i7Plfn, v 
[ 0 0 2 0 ] 

[002 1 ] 

*r , *5SB3&s SHb^ V A, ft ft: IE «K IHfcXXfr zmi£*\2> 1 «JW±©&M*# 
»i:LTt&X/t'^U>y^-y*7 M'$oT> ^El»i: LtKt^y-f A, Mit 

t 1 a j.x± © & m m it m z # ts c t z w at t -r 5 m m <* -v & z . 
[0022] 

C <D «fc 5 tC , *ftA7i'7Af *gH«»i:bTd*ftC7, & Si T S * S6 00 CD <fc *> \z , 
[ 0 0 2 3 ]' 

©ffi#JtJbM~2 0K?%-c?*Sc:i:*1$«fc-r*o £ 5 , * 38 W « * iEr/?/^ 
FS&Sttffcfttf* K it -fe U >7 A , BHb-frvU^A, IK ft 3. -7 a If >7 A , M it =r Z V A 

[ 0 0 2 4 ] 

Hit. c ft* ■efcjzB'^fcSSlfSttfcTlSttKani L , So I L /c$£*£<* £ tRS^ 

7*>?7U- h £ B£ K) &btfcI«©XA7 * U hT'&So <:ox;<7 ^ 

u > y * - y h % x <v * se e tc <i tl it ^ , tt & f* t n * © » be © * * * * '< * * 'J ^ 

[ 0 0 2 5 ] 

C . H ft; -f Z/*J -7 A ft it j & v co ■£ # ^ a t? X -y U > ^ ^ - g y h B fl T S % BB 

* -f , *5l0ati. i^{b-l'>> ? '7Ai:^fbffi«Ji^P.^^^7aSt»c{b^ ! i* (I n 2 0 3 (Zn 
0) m:CCTmtt2~20Ol») ^ tt t 5 > A&^*^ * § 7 ? U 



(6) 



JP 2004-68054 A 2004. 3. 4 



a , gKfcy;i/e?AXttS{fcexvxfr&#£swfr6atfns / >*< £$> 1 iwio* 

fig Jt AM - 2 OBf »T*5ci:*lfii:t4X;W ?U>f ^-^7 h T- & 5 „ 
[ 0 0 2 6 ] 

/v*Jitt<k^ift*$**v^»*t4, x «y * y > y * — y y hg&<o»«ttAMST-r3« 

T^J, ItttU, lOmQ-cmWT***?*^^. 1 OmD • cmWiOl^KB, X 

m A © 8 © * # S tt 5 = 9 a > W T & » $ L . * * v » £ fc a s ^t)i*5/->*a-;l'0 
[ 0 0 2 7 ] 

ilOi5 4l5E©X^7^'J > y * — y -y hCioT, aHBtt**J$LOO, fi fi fit T? ft 
[ 0 0 2 8 ] 

•T?>In/(In + Zn)£D^(DffiA^O. 5-0. 9 7T?*S«:i::&1S*f:-r3X><'y* 
U > y * - f y Y T- & S „ 

C C T* , ijESf , I n tt * X /i v Z U > y £ — y >y b <*> <0 -Y V v 7 ^ A <0 ffi fiJt tfc * ^ B ? 

Z n tt , X >y £ U V y * - y >y h * <0 £ & O ffl EE it * * JK ? % 

± e <o a © <i *■! o . 5 * at t it s m znzmwmmmnmm&tfi&T-r zftzntfte z> , 

-73 , 0. 9 7 £tlt'ti> x -y ^ > y # ffl ft K ft £ ^ #g 14 A* & 3 A^ 6 T~ 3 <, iBa©« 
tt , $? 3; L < tt , 0. 7 A^£> 0 . 95T»*. HE, 0. 8 ~ 0 . 9 5A^J;f7-Ji$?3:L 

[ 0 0 2 9 ] 

* tt , * « qn a , w fa © i? ft-r > y * a & <t ffisa t * a. n x v * y > y * - y >y h 
«f K » seic, iftXXtfiS»i:Ltasn*ci:5#f its. 

[0030] 1 1 

* 6 tc, * HJ3 tt , m it J > V *7 A \z m it X X A< 0 . 0 3-0. 3 M ^ % CO ffi sit it * t? ^ 

^ n t v 5 k it -< y y t> a a- £ e> ft £ x a -y £ u > y 2 - y >y htiboT, sb = j& «• i: 

L T M it -tr U *> A , Iftt-e^A, ^{b3.^nt!^A, tftf ;Hf ^AXIiSftfX? 
X*>645S^5Ilfh«'>4< it l«W±©&«M<bft*^*» X i\ -y ^ U V y * - 

y -y ho^«fc»rsiwEa = i«»&«ii{t«ofijajt*^ 1 ~2 ojg?%T*a&s<i t * 

«f tt t -T 5 X -y ^ U > y T - y -y h H 36 % „ 
[ 0 0 3 1 ] 

coj:34«fi!ifc*j^T, ntxxtfo. 0 3s?%*aTttw«it*wjMar<*« (jgm 

*A' ! 7^t<fti.) fef n^6§. — 73 > KftXXtf 0. 3gf%*1^5lali:^ *m 
14 A^h S < ft « ( ffi Ja * A^ * < ft i> ) fe?titfS0> $ fz x -y ^ > y ^ B !i fc ft § RT SB 
1tt«5A>P.TaB5o 
[ 0 0 3 2 ] 

KftXXcOffljsKJt^tt, 0. 04~0. 2H?%T$ntf»f Ll\ ^P>lC^ftX 
XcOfflfigJt^tt, 0. 0 5~0. 1 5l?%t$tltf i D- B!fJU\ 
[0033] 12 

tfc, *fSB^tt, »<k-1'>^'>Ai:M<bffi«B^6**/x73Jittfb^«IJ (I n 2 0 3 (Zn 
0) m : LLT'mli2~2 ^ttt58ft^>^'> ? 'J 

y y ^ - y y Ft $^T, 

SHrt^fcLTRftt'JfA, ^ it It v U ^ A , ^{k^^a^^A, f ftr^lif AXtt 

si it tr x v x a^ e> ft s p e. s tt n ?. '> ft < 1 iKi#intft^t*> 

x ^ >y y y v y y - y «y ho^atcwr*B9ESHrit»*«Kib»offi«it^i ~2 01 

? % T* 0 < 



(7) 



JP 2004-68054 A 2004. 3. 4 



frO, £jS#©K?%-e*ttiLfcJt*tf, In/(In + Zn + Sn)=0. 5~0. 9 
5, Zn/(In + Zn + Sn)=0. 03 — 0. 2 , Sn/(In + Zn + Sn)=0 
. 02-0. 3, CD & m $> Z £ t Z ft WL t -t 2> X v Z V > 2" & — 7 V V * 
C C T* , flft 12 5* * . I n fi , X^'?>'J>y{'-y^f«)'f^5">iOl«lt**K? 
% -C ; ^ L fc & © T- & t> . Z n f± , Oi»oa«tt**H?« 
T'SL.ftt©T'6D, S ntt> X ^ <y 2 U > ? * - V "J h 4" <D X X © Sfi WL it m * S ? % T 

[ 0 0 3 4 ] 

coj:9ai«K±ntf, ±Eaoio« iftxxofi)SJt*tto. 3 ii ? % - o . 02 

Jl? Cftli s 8<fc7XOiHitf 0. 3If %*Sx3fc, * ® 14 fr fg ~F L 

fr, o. 02S?%*»t*ii*fcii < xxm Mm frt2&e.n&^ fre 

[ 0 0 3 5 ] 

c n * t* 5S ^ x y * y ^ y * - y hfr, ±iej.;m<D£S ; &$ : ffi,T^T£> i &-5?^ 

fr i: fc> & V- <> 7£ L , *%B^coB64jT-$.§f±*H^©fl^*^<-r5ili:^:ia*L, CO 
iOlT^tfc^ft^ftat^OSiOiT^SaA^ffT'SS. S 6 fc > jS HI 14 * 

[ 0 0 3 6 ] 

s t Lttt, t x \t , it is y ^ a , m <t v )\y t - * a . ss ft 7 v f - * > a if fr * if z 

[ 0 0 3 7 ] 

± x- a? ^ fz x/< «y * y > y * - f v * m ^ x x ^ >y * y > ^* % *t 3 c ttiotssi 
fc m m is f± , ± t 3zfi ^ tz x -y * y > ^ * - ? v y t n o ffl * * t s * 

» i±mmm.com^±^ < , is bj§ a (in , nmttts^ (gRf^d^vy «tKt^5 

o 

[ 0 0 3 8 ] 

ztz, *9tw&. c commmmmicis^x . <± * mi£ fr 5 . 6 e v u±.x & % c t *&m. 

ttS„ 5. 6 e VKlTSSCilui^T, h 'J 7 x z;V7 5 >f *fflV>ftiE?LiiMi 

* o fOBS. IE7l<7>&A^*%ft±2#&£i:fr^ftE&*$EL*^gB«%Stt-r£> 
[ 0 0 3 9 ] 

[ 0 0 4 0 ] 

* * S£ <D Jfc IS T- 1± . m it 4 1/ V *7 A , » fb ffi » , ^{tXX^^^m^Of'J^T'S^L, * 
e. , It H j£ # £ L T . » ft -fe U •> A , » fk -9- v U A . ifta7alf7A, » fb -f - ;nf 
^AXt±®<btfXvxM*m5£«£:?F«L, 8 ^ L . C © it ^ * 4 8 ^[SSSfilft 
iKJ:!)»»S, SlilSU 7 , l/XfC«tt)SgILfct 1 1 380-1 4 8 OtCT^IS 
*fx^a£(**»fc. ccoM*Sfttt. W^OSBHtcfe^S X^-y ^ U 1/ # * - V v h©- 

[ 0 0 4 1 ] 

S , »ffc^>5>'>Ai:»{tffi»fctfiEa'£ftT^3*£{±. * © * K IK ft -T > 9 A 
IS ft ffi ft fr 5 ft 5 A 73 B a B Ji # fb * M (I n 2 0 3 (ZnO) m : CCT*mJ±2~2 0«l 

* ft-T>^^Ai:»{fcffilB^6**^^»Jl«{t^« (I n 2 0 3 (ZnO) m: C C X' 



(8) 



JP 2004-68054 A 2004. 3. 4 



m(±2~2 0 © H ) ^tttSi: tlCj:^!, £ 9 ffifiirUfctf fc * n T * # * 6 tl 
5. 

[ 0 0 4 2 ] 

c © 8t *S f* 5r „ aiiJioit J; 0 4 -< * 5 mm (t) © 1£ in I L , ^jKv-^H 

fig L fz . * ft fF ^ 43 (,> T ti „ ftgflcf ©7/<7^ 'J h 
Ic as D -It fc & co fe r X /< -y * U > 9 * - ? -y h J t nf .£ . 
[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

i*mtm i 5 ] 

i i oitc^?nTi/^j;?t, n ss m i - n ss m 5 it . & <t x x © ^ # 0 rim t & 3 
o f it, * mm 1 - * si m 5 a . ^yy-Htfa93if%t-feD, wm&vn 7gf 

%ox^7^Uy^*?-f 'yhT-SS, & *5 , 01©!*, -Y yi'^A, £ SB X X © ffi 
fit f "J £ ti . ^ c lc ^ * n It g S 5 BJi e> * £ 3 . > v 7 9 A t £ SB i: X X © U ft K 
O^t<03^T*6 0 x X /^y * U > y * - y -y KDilEStil^TfliSi^CtfciS 

[ 0 0 4 5 ] 

%mm \ it. ±m\^rcf > v*> i±m 9 3 n ? % > 7%ois8ti«iiT, 

SHt-br U 9 A©»**Bf««initT^So £%0H 1 © x >\ <y * u v 9 * - V v 

hit , -b y •> A (Ce) ^3I^ ; ?%$/^TV^ = 
[ 0 0 4 6 ] 

& MS W 2 tt , ± Kg L fc -Y > V V A m 9 3 JS ? % , £ SB *t) 1 7 % K in A T , £ 5 . tt it -fe 

•feU-^A (Ce) 6 f> ? % # A, T ^ £ » 
[ 0 0 4 7 ] 

M ffi m 3 ti , ± ii L fc ■< > 'J •> A & 9 3 JK ? % , £ SB fa 1 7 % K. US * T , t£ & fc » & ft It 
T>J->A©©*%Br£iipATi>5. c © « « , * SS ffl 3 © X -y * 'J > 9 Z - V <y h It 
, (Sm) ?k 5 f*iP%#A,T*V>£o 

[0048]' 

* SS 0>J 4 ti , ± izE L fc -f > ->* A » 9 3 m =5- % , Sfit^l 7 % tc hQ Z T x S 5> . Kit^ 

(i, ^.^Dtr^A ( E u ) 5: 1 0M : ?%^A,T?V>So C <D 5 £ o lc-&MfaMT It . 5 > ^ 
/-f KOWtLT, -fe U * A , Ifvy^A, rL9ntr»>A*^Lfe*^ t'55A,flfi©^>' 

$ J 4 FTWlbi^, 

[ 0 0 4 9 ] 

* fifi flfl 5 l± , ± kE U fc -f > •> A » 9 3 S =¥■ % , £ & v » 1 7 % tc An * T , « <=> . K ft ¥ 
XTX©»*%3fS*injlTV>So C©^S, XtteM 5 <D X v 9 V > ? ? - V v h It * 
t"X7X (B i) ?:6I?%tA,T^5„ 

[ 0 0 5 0 ] 

[^fifBfi?lj6-^ffi0!)9] 

ilOSIc^^nt^Sivlc, * 66 09 6 it . m it ■< > V ^ A , M {fc ffi » » n ft X X © f 
•^T©^5!5«:ig^Lfe0!lT-$.i) O 
[ 0 0 5 1 ] 

* fiS 00 6 fi % -< > -> A *?i 8 9 ? % T 5 , £ SS *H1J 6 J9 ? % T* 9 , X X 5 M. 
=f- % © X -y * 'J > if 9 - 7 y h T* o * 6 1= . ft /\ "7 n A © ^ * * ffi S S A T 
^5. C © £ % % ^ iSfi ffl 6 © X / Vy ^ y > ^ it — ff >y h It , a 7 - ■) A ( H f ) ^51^? 
% t A/ T' ^ 5 „ 

[ 0 0 5 2 ] 



(9) 



JP 2004-68054 A 2004. 3. 4 



n m m 7 it , n it # m <o n * & o o tn t* & a . ^lt, *ft-r>s>*AfcBfl:*x<o»* 

*a§lft«!T?*5. H fiS «9 7 tt , yf!>i*«»9 XX#»9ff* 

T'$u^7?'j>y^-f7H'ji5. * e. ic . m it z y ? A* <d m * * m s ft so a t ^ 

5 o II SI 09 7 © X y * y y 9 * - f -y hit . 2 > * ;b ( T a ) £ 5 Hi ? % ^ 

[ 0 0 5 3 ] 

^ m m 8 t± , yf > is v a &m 9 1 js ? % -e a& 0 » x x* # & 9 iii ? % t* a& s x <y * y v 
$ — y v h T* 5 , ^e,tc. K^^^tr^AtD^^^m^ftSn^-Tv^o ccd^^. * fit 

(59 8 © X -y * U -y 9 Z — ? v hit . 7" )\> I? "7 A ( T b ) *5BfK^itT^5. 
[ 0 0 5 4 ] 

* fiS ffil 9 tt , Kftu'v^Dii 0 0»f*57/<7*'Jyy*-y'yhT*«. * & fc SI 
ft-b'J^Agi^^pTiSliiD^TV^. C (73 *S A > * «5 m 9 O X / W * U > * 2 - V y Mi 
. -fcr 'J <7 A ( C e ) % 6 Jp-?%'g'A,"£?l/' > i> 1 , 

[ 0 0 5 5 ] 

C © «fc 7 K. L T ft fiSc L ft X >y * U V ^ £ - V v h^l^TR F7^*hn>XA7?S 
l*ffl^T> '**7Xlfi (3-->^?iS# 7 0 5 9 ) SfftUitSfyxf I/>-fU7 

z is - h y j ji i± mmiz mm z n r> re o 

[ 0 0 5 6 ] 

c3LTMiftLfc»M<DlSte*iH£Lfctt**<, 02OS£Sfht^5. ^ 2 lc L ft 
m It , ± IE ^ fi& ffll 1 ~ 9 R tf Jt « 00 1 ~ 3 © X -y 2 'J V y 2 - ? -y h ^fflV^TiSI^ 
» ifi U , c<o#SM^iiBJ§1±^f±¥IIS&«fB%^LftST-$>3o S & £ * ccoatcii, ± 

mmmm 1 ~ 9 r # jt « 09 1 ~ 3 <o x /< >y * y > 2 - y >y mtoftttii^ntv^ 

o 

[ 0 0 5 7 ] 

* -f , c«aicS?tiT^5J;a(c, iil 1 Tii, X v * V > 7 * — V >y t- <F> & & # 
6. 6 2 g/c cT$0, M;H8fi$(i2. 3mQ • cmT'SS, £ © * fid fffl 1. © X 

•y 2 'J y 9 9-7 y h * ffl ^ T 3? 9 X S « ± fc BR it L * il O » fit* t± ^ 9 6 0 Q • c 
m T- & <0 . 3 B8 ft ti 8 9 % T* & -o ft . S ft , ft * H St ti 5 . 7 2 e V T» * K) , i >y ^ > ^ 
(fttli, ai« t 4<»6h44>?ft. * , C £D #1 fig M i £D X /< -y ^ U > f 2 - V y h % 
fflt^T7^;l/ASffi±tC«itLrc*BI©fifit^tt» 9 8 0/^0- c rat'feO, SH^'|4ti8 
7 % T' 36 o , $ fc, ft ¥ SI S it 5 . 5 5 e V T' 2b -o tz . 
[ 0 0 5 8 ] 

4iB, »MOSM*(±s m&ft& ( = «MHfc«:nux*) T* ft «ij L fc » * , M W 14 t± 
„ SS 5 5 0 nmi:ft(t5iil*?$«. ttflSli, S Bf It g§ H © A C - 1 T* It M L fe 

«ft©?aai^*«»^, x^Aft05iaA ,i fei>«^€»L< J4x>y^>y*<1»#ft*»ofe» 

[ 0 0 5 9 ] 

tftM 2 T'tt^ X /< -y ^ V y 2' 2 - 7 -y h <D ® * 6 . 7 1 g / c ct$D, ;I/ 9 & fix 
^ t± 0 . 8 7mQ • craTSS. C ©tffiM 2 ? 'J 7 F ^ ffl^T A*7 

XS&iKjSISiLrcjSSiOSfii^ti. l SSO/iQ - cmT*y. iltU 9 0 
ft . Sft> f±*H^ti5. 6 2eVT-feO, X-y^>^#'l±{±, »tt*^<*6nft^t> 

ft „ £ ft . :<DJI«W2 0X/W?'jyy?-yiyh*ffl^T7^AiSiC)S«l/ft 
^BM^fiSl^fi, 1 8 8 0 |iQ' c.mT-St), mW&lt 8 9 % T? 3b -z> ft = £ft> f±¥Mtfc 
« 5 . 9 3 e V V 35 o ft „ 
[ 0 0 6 0 ] 

^1 m M 3 T* It , XA73"J>^'^-y7FiDSSA'6. 7 6 g/c ct'St)> A ;U ^ ffi fit 
^ tt 1 . 0 3 m Q • c. m T* 36 £ . C <D M fiS <5>J 3 <D X -y ^ U V ^ ^ — V y h ffl ^ T 5 
XlSitCfiUiLfcSlCfiSif li, 7 5 0 /iQ- c m Tft 5 » Iltttt88%?*7ft 
o £ft. ttVHftti 6 . 03eVT'feD. X -y ^ y <f # 14 {± , »aS**£<*6*l*frofc 



(10) 



JP 2004-68054 A 2004. 3. 4 



!OSM*tt> 8 1 0 (t Q • c mf 0 , iS BE 14 (4 8 7 % 7? & o ft » Sfc, tfc » H & « 5 
. 93eVT**^/c 0 
[ 0 0 6 1 ] 

H fig M 4 7? It . X -y 2 V *s 7 Z - v h <D & Aft 6 . 81g/ccfSD, ;b £ fi fit 
^ {± 2 . 4mQ-cmTS5o l OiiSI 4 ? 'J 7 h^ffl^Tf 

a«±tCfi5c§iLfti*|gi<D1t£ ! [^4. 4 6 0 |i Q • c m 7? 25 9 . g^ttli8 9 % 7? & o ft » 
S ft , {± * l» & t4 5 . 7 8 e V 7? £ 9 s x y ^ > y W ft 14 , »ii#£<*&ftfc**:3ft. 
3: ft , COiffiWl4 0X^7^U>y?-y7 F5«l'T7-f)l/AlIiKSILfciI 
O St * f4 , 6 1 0 it Q • cmT*0, 3 BE 14 li 8 8 % 7? % o ft „ S ft > tt * M » tt 5 . 
7 3 e V 7? 3& o ft o 
[ 0 0 6 2 ] 

Jfe fife 00 5 7 s tt , 7^'^'Jy^$-y'yH08Stf6. 9 3 g / c c T? tb K> . )\> Z & fit 
$liO. 82mn-cmT'fe^) 0 C ©Uli 5 <DX^ 7 ? U y^^-f 7 h tl^t**7 

*m&±icf8.mLtcmm<Di8.iRmi&. ssoiiq - c m t« & d . awttB87%7*7ft 

o * ft , tt » H3 & f4 5 . 6 3 e V 7? £ D . X -y ^ > ^ # 14 &4 , Sl^i < ^ 5 n o ft 

o S: ft , c (DMtl&M 5 (D X v 2 V >"? 2 — f 7 h^fflv^T7Y ;l/ASi±lcfiicll/£i 
K © ffi fit * tt , 960/iQ - c m 7? & 9 , Si BE 14 14 8 7 % 7? & o ft „ £ ft > f±»MSli5 
. 6 1 e V T* $> o ft o 
[ 0 0 6 3 ] 

H fi£ 01 6 7? tt . X^y$'jyy?-f';hCifi^6. 95g/ccf$0, /* ^ * S St 
*iiO. 96mQ-cmT?£5„ l Oiffii 6 dX^ 7 ? 'J > 7 h ^ I^T*°7 

Xlfi±tfilLft*«08Rf (i, 6 7 0 /xQ- c m 7? 25 9 . Iltttt8 8 
c £ ft, ft *BB ft tt 5 . 6 2 e V 7?& S . i^V^Wttli, SSA'i<*6nS:*^ft 

o * ft , coISIM6idx^7 ^ >J >^'^-y"7 h^s^T7Y ;i/ASf ±K6)tit ttn 

m <D fi fix * 14 , 7 5 0 |i Q ' c m 7? 0 . lB|tt(± 8 8 %T'feoft„ S ft s 1± * 13 Sfc 14^ 5 
. 6 0 e V 7? 25 n ft . 
[ 0 0 6 4 ] 

^ fife m 7 t t4 > x^7^j>^^-y7hfl$s*«6. 9 2 g/c ctst), ^ * j& fit 

¥liO. 7 2 m Q • c in T' fe 5 o C©flfi£0!l7<D7./'W£y>y£ — y^h^fflV^Ttf^ 
XllllcSIl/cIIOfilfi*(i, 5 4 0 /tQ- c m 7? 25 9 , 8«ttli8 9 «f 
o £ ft , tt » H8 2$ « 6 . 2 0 e V 77 25 ?K X >y ^ > ^ # ft {4 % Slfff < *6h4fr o ft 
□ £ ft s coi»i7©x^7^ u y^^-^7 h^ffl^T7Y;l/i i lS±ElIlfti 

H <D & fit * « , 5 4 0/iQ-cmT-ifcOs SWtttt 8 8 %TS 7 fe. £ ft ^ 1± ¥ M IS « 6 
. 1 7 e V 7? 25 o ft . 
[ 0 0 6 5 ] 

H fig 0IJ 8 7 s 14 . X^7^'J>y?-y7h©fItf6. 9 1 g / c c 7? 25 0 , ^ * ffi fit 
*ti 1 . 05mD • crat*$5, 8<0X/<7 ? 'J y^? - ^7 h*ffl^T^7 

XSfi±fcj£BtLft»§l©ffiJiJ|S{±, 8 4 0 /iQ- c m 7? 25 9 , M 14 «: 8 9 % 7? 25 o ft 
o £ ft , (if Htii6. 2 0eVT'$5 1 X -y ^ > ^ B# , »Jttf£<*&nfcfroft„ 
C © H fig #0 8 © 7, ^ -y £ U > ? * — V V h ^ S ^ T 7 ;!/ A 1I± t SEI t fc SI O Sffi 
3M4 , 860/in-cmT-259, gWttli 8 8%t$oft. £ ft , 1± » M gfcl4 5 . 61 e 
V 7? $ o ft o 
[ 0 0 6 6 ] 

* fig m 9 7 s (4 , X /< -y £ y > * - y -y h <D SB * ft 6 . 7 8 g / c c 7? 25 0 > ^ ^ f ffi fit 
(4 2. 8mQ-cm7?a5S 0 C Oill«l 9 OX/< 7 ? 'J y - ^ 7 h *1 V>T ^7 Xi 
«±teB8BILfcBKilOfiSt*t4. 1 2 5 0/xQ- c m 7? 1h K> , S W 14 t4 8 9 % 7? 36 o ft . 
£ ft , 1± 9 US S 14 5 . 6 8 e V 7? $ 5 , X -y ^ > ^* W '14 «4 . SJI^t < * ft. 

c«il|9<0XA7?'J vy^-^7 h^I^T7^;i/AIfi±i:SiLftiloSS 
^«4. 1 4 5 0 pD • cm?$D> SWttti 8 8 %T'$p ft. Sft, 1± * M SM4 5 . 66 



(11) 



JP 2004-68054 A 2004. 3. 4 



[ 0 0 6 7 ] 
[ 0 0 6 8 ], 

Wx&^ft «fc 5 fc> **JS09KJ:tHf, W^awtt*ltl»br30, tt»Mft<07v#&WW 
K * » * c t* s T*f 5, 

[ 0 0 6 9 ] 

* fc > SlgOttKflito^Tt. ± IB Si i& ffl £ M fc X ; W ? U > ^* fc J: o T » SI 
[ 0 0 7 0 ] 

H2©*fc^*ttTl^S«fc?fc, it 01 1 <DX^-y 2 V h © & S 14 6 . 6 5 

g/c c (i2. 5mQ-cmT'fe?>o C©tfc««l ©XA-y^'J V 

h*ffl^T« ± SB II M £ ^ « fc # ^ X fi ffi ± fc ii IS £ fig L ft o c © i» HI © 
Jg jn * 12: , 3 8 0 ^0- cm?*!), a«tttt 8 9 ttf88»li5. 22 eV 

T* & t) , X <y > y ft 14 U: , Sitfi<»5.tl&fro?i„ $ ft » Jt ® 0!l 1 © X A -y * U > 

© g in* f± , 4 2 0 ^ Q • cmt'St), jg B£ 14 It 8 8 % T & o ft „ 3: ft > tt » B8 ft tt 5 . 

1 8 e V T' S o ft o 
[ 0 0 7 1 ] 

fit, it 0!l 2 «0 X A -y £ U > 7 £ - y -y h to it 6 . 8 5 g / c c T* & 0 , ^ * 
Jg 3n 3Mi 0 . 4 6mQ-cmT'fe5o : OitKM 2 ©7/<7 * V f 7h*ffl^T 

, ±E*MitBI*Cif7Xlfi±KIi*iBlSbft. C©»j«©»«t*tt, 1 7 0/iQ 

* c m T* & K> s g^tttt 9 0 1± * 118 ft tt 4 . 9 2 e V T* 36 !) , X -y > ^* 4f 
tt tt , ^io'attfSBn, X >y * > ? ^ BJ m t * o ft „ lft> Jt M 2 © X ^ -y * u 
>y*-y«yh*«v»T, ±fB*fiS 0« i: n « fc 7 ;l/ A S«± fc MM * & fig L ft . c © S 
Mt © fi St * ti , 6 8 0 /iQ - c m T* 0 > SBtttt 8 9 S fc » ft 9F 6S ft li 4 
. 88eVt6oft, 

[ 0 0 7 2 ] 

2 6 fc , Jt Ifc 3 © X >y £ U > ^* £ - f >y h- © & jg t± , 6 . 90g/c cT*D, 
^Stn*(iMQ • c m«±T*»cft„ C Ott«M 3 7 h %ffl^T 
, ±IBHfiiSfflJi:lieifcA*5XSS±fcr f Ty^bnyx^'y^'J^ySCiD, » Bt 

A L o C © flt M © Jg St * « , M Q • c mKlT'S t) > M W 14 (i 8 9 % T? & o ft . ft * 
IB ft t± 5 . 5 8 e V T S 0 , lyfV^Stttt, X 7 f > 7*T f f X 7 f V 7"A^^Jlt? 
& o ft . £ ft , it ^ til 3 co X «y £ U V 7* £ - f V V * ffl V T » l«lC7-f;l/AlSlC 
BmttmiR L ft 0 C tO»ll<OlgSi*(i . MO- c m «±T? & 0 , SW14« 8 8 % T&.o ft 
o tft, tt*Mft{±5. 55eVT'*>oft 0 
[ 0 0 7 3 ] 

C<0i3fc. S*««*:tt8«fc**tJ£LT3**n*J:3fc. Hfififi?iJ(OX/^y^U>^^ 

-y?nt, aKtt8 7^--b>hw±*«8L-3'3, v>-rnttt«reft<oiBA , «5. 50 

[ 0 0 7 4 ]' 
[ % © ^ * ] 

J-X±jiE^ft 5 fc'5fc. *fga^fcJ:n(f, 7^?/^ F*A7-^i*C4I*StS*4C 
fc «t (3 , iSB^14^«^Loo. tt*BB«©**4awW«il*««-r*{ii:^T*S. 

* O IS * . ^HB^fc^titf. IE?L^±A%*^^p]±tft*aEL*? J ^>W«'^^7 , esy^^^: 

[Hlfficoflg*S:iKB^] 



(12) 



JP 2004-68054 A 2004. 3. 4 



[an m m m i & m m. m 9 , it & m ^ ^ it & 0a 3 £ t- © x / w * u > * - y h 

[12] H fifc 01 1 6 ft 66 0<J 9 . it K m 1 6 it tt 09 3 £ T? © X -y £ U > ^ * - V v h 

[ ft € © IK 91 ] 



[0 1] 



[^ 2 ] 



11 



> U £ 
5f •.Jo 



